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Abstract
Aim: This study aimed at assessing the effectiveness regarding implementation and
impact of a take-home nutrition supplementation programme, the Protein Energy
Malnutrition (PEM) Scheme, that targets malnourished pre-school children and
pregnant and lactating women in the Northern Cape Province of South Africa.
Methodology: In assessing implementation of the PEM Scheme, a cross-sectional
descriptive study was undertaken over a 6-month period in the six regions of the
Northern Cape Province. Interviews were conducted with programme managers and
health personnel at clinics who were responsible for implementing the PEM Scheme.
In assessing the impact of the PEM Scheme on growth, a retrospective review was
done of the clinic records (including anthropometric data) of children enrolled in the
PEM Scheme over a 1-year period.
Results: About 76% of the budget allocated to the PEM Scheme had been utilised over
the 1-year period. The budget for the following financial year was based solely on
food supplements purchased in the previous year. Coverage of malnourished pre-
school children and eligible pregnant and lactating women for enrolment was
estimated to be 50% and 60%, respectively. Eighty-five per cent of health facilities in
the province participated in the PEM Scheme. Some of the main problems identified
included: lack of training, inappropriate targeting of certain groups, incorrect
application especially of discharge criteria for pregnant and lactating women,
inadequate assessment for nutrition-related disease, inadequate nutrition counselling
and no standardised monitoring. Of the 319 children enrolled over a year, the mean
age was 16.2 (standard deviation 16.2) months, 41% had been low-birth-weight and
18% had been diagnosed with tuberculosis. Ten per cent of the children with a
weight-for-age Z-score of ,22 moved into the normal Z-score range after being on
the PEM Scheme for a mean duration of 8 months. There was an overall improvement
in the weight-for-age Z-scores of 25% of the sample, with a significant difference
between the mean weight-for-age Z-scores at enrolment and follow-up ðt ¼ 4:8;
P , 0:001Þ: This was mainly related to significant improvement in the mean weight-
for-age Z-scores of children ,2 years.
Conclusions: Numerous problems with the PEM Scheme have been identified which
could have limited its impact. Recommendations are proposed for improving the







Although the Northern Cape Province occupies 30% of the
surface area of South Africa (Fig. 1), its total population
size is only 763 806, resulting in the lowest population
density nationally1. About 34% of the population are less
than 15 years of age1. The National Food Consumption
Survey (1999) of children 1–9 years of age showed that
23.7% (confidence interval (CI) 16.4–31) had a weight-for-
age Z-score less than minus two standard deviations
(,22SD), 29.6% (CI 21.8–37.4) had a height-for-age
Z-score of ,22SD and 9.6% (CI 4.6–14.7) had a weight-
for-height Z-score of ,22SD from the mean of reference
values of the National Center for Health Statistics (NCHS)2.
These rates are higher than the national average for
stunting (21.6%), underweight (10.3%) and wasting
(3.7%)2. Marginal vitamin A deficiency and iron-deficiency
anaemia were previously found to be prevalent among
18.5% and 10.9% of children aged 6–71 months of age,
respectively3.
One of the main ways of addressing malnutrition in the
Northern Cape and other provinces has been through a
state-subsidised nutrition intervention programme, the
Protein Energy Malnutrition (PEM) Scheme, which has
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been in existence since 19604. The PEM Scheme was
aimed at children from 6 months to 6 years old who visited
local authority clinics and who, according to growth
charts, were suffering from or at risk of malnutrition. In
1991 the PEM Scheme was extended to other vulnerable
groups such as pregnant and lactating women, the aged
and those chronically ill. In 1994, following the develop-
ment of the Integrated Nutrition Programme, it was
recommended that the PEM Scheme be integrated into the
broader health facility-based (clinic or community health
centre) programme together with other primary healthcare
nutrition-related interventions such as growth monitoring,
case management of nutrition-related disease, counselling
and micronutrient supplementation4.
Currently, the PEM Scheme provides food supplements
to children ,6 years, pregnant and lactating women and
those with chronic illness. Specific criteria need to be met
for entry to the PEM Scheme by these target groups. These
include underweight or growth faltering for at least two
consecutive months for children ,6 years old; body mass
index (BMI) of ,18.5 kg m22 or poor weight gain for
pregnant women; growth faltering in the infant or
maternal BMI ,18.5 kg m22 for lactating women; and
underweight or poor weight gain for the chronically ill.
Criteria for discharge from the PEM Scheme include
adequate weight gain for three consecutive months
for children ,6 years; following delivery in pregnant
women; following discontinuation of breast-feeding in
lactating women; and adequate weight gain in the
chronically ill5.
Supplements provided at monthly clinic visits include
2 kg of full-cream milk powder to infants 0–71 months of
age and 4 kg of a protein, vitamin and mineral (PVM)
mixture to infants and children 6–71 months. Pregnant
and lactating women are provided at monthly clinic visits
with 1 kg of full-cream milk powder and 4 kg of PVM
mixture. The PVM mixture is a fortified maize and milk
mixture and each 100 g provides 450 kcal of energy, 12.5 g
of protein, 60 g of carbohydrate and 17 g of fat. It is also
enriched (per 100 g) with vitamin A (400mg retinol
equivalents), thiamin (0.7 mg), riboflavin (0.8mg), niacin
(8.9 mg), vitamin B6 (0.9 mg), vitamin B12 (0.66mg),
vitamin C (44.5 mg), vitamin D (10mg), vitamin E (5 mg),
biotin (13.2mg), folic acid (49.5mg), pantothenic acid
(1.98 mg), calcium (528 mg), phosphorus (528 mg),
potassium (400 mg), iron (10 mg), magnesium (66 mg),
zinc (6.6 mg), iodine (46mg), sodium (198 mg) and
selenium (13.2mg) (L Steenkamp, DIVA, personal com-
munication, 2002).
There have been no provincial or national evaluations
of the PEM Scheme since its inception. The current study
arose following a request by the Nutrition Sub-directorate
for an evaluation of how effectively the PEM Scheme has
been implemented and what its impact has been on
the growth of children in the Northern Cape Province of
South Africa.
Fig. 1 Geographical location and regions of the Northern Cape Province of South Africa
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Methodology
Study area
The Northern Cape Province is divided into six regions
(Fig. 1) which, because of the low population numbers
and density, also function as health districts. These regions
are Lower Orange, North West, Upper Karoo, Diamond
Fields, Namaqualand and Kalahari. Diamond Fields has
the largest population (309 668) followed by Lower
Orange (137 182), Upper Karoo (124 571), Kalahari
(84 864), Namaqualand (65 904) and North West (42 287).
About 27% of the population are rural, living mainly in the
Lower Orange (42%) and North West (37%) regions1.
This was a cross-sectional descriptive study and data for
the entire study were collected over a 6-month period; this
included the evaluation of the implementation of the PEM
Scheme as well as its impact on the growth of participating
children in the Northern Cape.
Implementation of the PEM Scheme
Nutrition programme managers were interviewed to
assess policy implementation, budgetary allocations,
target groups, distribution of supplements, training and
monitoring.
Provincial data relating to the Scheme were reviewed to
obtain information on the number of children ,6 years
and pregnant and lactating women enrolled, budgets
allocated to and clinics participating in the Scheme.
We aimed to cover all clinics in the province that
participated in the PEM Scheme. Structured interviews
were conducted with the professional nurse (respondent)
from each of the selected clinics. The interviews were
aimed at assessing availability and knowledge of the PEM
policy document, groups targeted, criteria for enrolment
and discharge, nutrition counselling, clinical assessment
for disease, referrals to community-based projects, the
identification of problems with the Scheme and sugges-
tions for improving implementation of the PEM Scheme.
A dietitian/nutritionist who was supervised by a
provincial dietitian/nutritionist in the Nutrition Sub-
directorate conducted all the interviews with the clinic
respondents. All interviews were conducted in the
respondents’ home language at the clinics where they
worked by the same dietitian/nutritionist to avoid inter-
observer bias. All of the questionnaires were piloted and
mistakes or ambiguities were corrected prior to the survey.
Impact of the PEM Scheme
To assess the impact of the PEM Scheme on the growth
status of the children enrolled, a retrospective review was
undertaken of clinic records of participating children over
a 1-year period. The data were transposed from the clinic
records on to a standardised form, which had previously
been tested in a pilot survey. The same dietitian/nutri-
tionist who conducted the interviews undertook the
retrospective data collection.
An assessment was made of the number of clinics,
which kept records, percentage of children who were low-
birth-weight, weight-for-age of the children at enrolment
and discharge, the presence of underlying diseases such as
tuberculosis and HIV/AIDS and the number of children
who defaulted.
The data relating to both objectives were analysed using
Epi-Info 6 and Anthro software. Summary statistics
(percentages, means and SDs) were determined for the
descriptive variables. In terms of anthropometry, under-
weight was expressed as the proportion of individuals
with Z-scores ,22SD from the mean of reference values
of the NCHS.
In order to assess the impact of the Scheme on the
anthropometric status of children according to gender and
age (above and below 2 years), the mean weight-for-age
Z-scores of the children were compared at the first visit
(i.e. at entry) and at the last visit (i.e. at exit). If nutrition
supplementation had an effect on the weight gain, one
would have expected a significant increase in the weight-
for-age Z-scores at the last visit. To test this hypothesis,
the paired t-test was used to compare the weight-for-age
Z-scores at the first and last visits.
Results
Implementation of the PEM Scheme
A total of R690 695 out of R904 750 (i.e. 76%) allocated to
the PEM Scheme in the province was spent over the 1-year
period (1996–97). This was mainly used for the purchase
of food supplements, with the amount spent being used to
calculate the budget for the purchase of supplements for
the following financial year (1997–98). During 1996,
10 000 children ,6 years old and 1698 pregnant and
lactating women were enrolled in the PEM Scheme. Based
on an estimate of 16.5% of children ,6 years and using a
15.6% prevalence of underweight, there were about 19 000
underweight children (,6 years) in the province over this
period3. The PEM Scheme therefore covered about 50% of
malnourished children provincially during 1996. Using
15 645 live births (1996) and a low-birth-weight rate
previously found to be 18%, 2800 pregnant women would
have been eligible for enrolment into the PEM Scheme6.
Coverage of pregnant and lactating women, based on
these estimates, was 60% for 1996.
Three nutritionists were responsible for overseeing the
implementation of the PEM Scheme in the six regions of
the province. Fifteen nutrition advisors rotated through the
various clinics in the regions where they were based and
assisted with weighing the children and nutrition
education. Of the nutrition advisors, three were in
Diamond Fields, five in Lower Orange, one in Kalahari
and six in Namaqualand. Clinic staff received no formal
training in implementing the PEM Scheme. Monitoring of
the PEM Scheme provincially included record keeping of
the target groups and supplements distributed, regionally.
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This was based on the claim forms submitted every three
months by the health facilities in the various regions.
Record keeping of children on the Scheme was done at the
discretion of the health facilities and was not standardised.
Ninety-three out of 110 clinics (85%) participated in the
PEM Scheme. The proportion of health facilities partici-
pating in each of the regions is outlined in Table 1, and
ranged from 63% in Namaqualand to 94% in Diamond
Fields. We were able to assess the implementation of the
PEM Scheme at 78 (84%) of the clinics, which included 23
(30%) from Diamond Fields, 18 (23%) from Lower Orange,
17 (22%) from Upper Karoo, eight (10%) from Namaqua-
land, seven (9%) from Kalahari and five (6%) from the
North West region. Fifteen of the participating clinics could
not be reached because they were too remote or were
operating as mobile clinics.
Seventy respondents (90%) said that their clinics were
in possession of the PEM Scheme policy document
(Table 2). Respondents said that they mainly targeted
infants ,6 months (83%), children 6–71 months (91%),
pregnant women (64%) and lactating women (67%).
Groups not in the policy document but also targeted
included children .71 months (36%), siblings of
children on the PEM Scheme (27%) and unemployed
individuals (9%).
Of the respondents, correct criteria for enrolment into
the Scheme were applied by 71% for children aged 0–6
months, 97% for children aged 6–71 months, 69% for
pregnant mothers and 71% for lactating mothers. Correct
discharge criteria were applied by 94% for children aged
6–71 months, 58% for pregnant mothers and 58% for
lactating mothers. Children enrolled were assessed for
underlying disease by 92%. The main conditions assessed
for included tuberculosis (57%), severe malnutrition
(17%), diarrhoea (13%), parasites (7%) and HIV (6%).
Nutrition counselling was provided at each visit by 67%.
Respondents counselled mothers/caregivers about prep-
aration of the supplements (40%), balanced diets and
regular meals (33%), breast-feeding (17%), hygiene (8%)
and family planning (2%).
Forty-three (55%) identified problems with the Scheme.
Problems cited included supplements not reaching the
intended groups (23%), dependency on the supplements
(21%), irregular clinic attendance (21%), irregular sup-
plement supplies (19%), poor control over supplement
usage (5%), unacceptability of supplements (5%), with-
drawal of certain supplements (2%), no supplements for
children with allergies (2%) and inappropriate targeting of
certain groups (2%).
Thirty-four (44%) made suggestions for improving the
Scheme. These included making more supplies and
resources available (32%), supervised feeding (24%),
regular supplies (12%), more personnel to run the Scheme
(12%), selling products for a small fee (6%), modification
of entry and exit criteria (6%), developing community-
based projects for managing malnourished children (6%)
and restriction of the PEM Scheme to rural areas (2%).
Impact of the PEM Scheme
Of the 78 clinics assessed, 34 (44%) had records of children
on the PEM Scheme. Of the records reviewed, 319 out of
386 (83%) were complete and suitable for analysis. There
were 184 girls (58%) and 135 boys (42%). The mean age of
the children enrolled was 16.2 (SD 16.2) months. Birth
weight records could be obtained for only 222 of the
children. Of these, 92 children (41%) were low-birth-
weight (birth weight ,2.5 kg). Of the entire sample, 58
(18%) had tuberculosis and one had HIV. Twenty of the
children (6.5%) had defaulted from the Scheme.
The weight-for-age Z-scores of the sample at the first
visit and at a mean duration on the scheme of 8 months
later are shown in Tables 3 and 4. At the first visit, 65% had
a weight-for-age Z-score of ,22, with a mean score of
22.5 (S.D 1.4). At follow-up, 8 months later, 55% had a
weight-for-age Z-score of ,22, with a mean score of
22.1 (SD 1.2). Although only 10% of the children who had
Table 2 Implementation of the activities of the PEM Scheme by





Clinic in possession of policy 70 (90)
Groups targeted
Infants 0–6 months 65 (83)
Children 6–71 months 71 (91)
Pregnant women 50 (64)
Lactating women 52 (67)
Correct enrolment criteria applied
Infants 0–6 months 55 (71)
Children 6–71 months 74 (97)
Pregnant women 54 (69)
Lactating women 55 (71)
Correct discharge criteria applied
Children 6–71 months 73 (94)
Pregnant women 45 (58)
Lactating women 45 (58)
Assessment for disease 72 (92)
Nutrition counselling at each visit 52 (67)
PEM Scheme – Protein Energy Malnutrition Scheme, targeting malnour-
ished pre-school children and pregnant and lactating women in the
Northern Cape Province of South Africa.












Diamond Fields 32 30 (94) 23 (77) 30
Lower Orange 24 22 (92) 18 (82) 23
Upper Karoo 18 16 (89) 17 (85) 22
Kalahari 10 8 (80) 7 (88) 9
Namaqualand 16 10 (63) 8 (80) 10
North West 10 7 (70) 5 (71) 6
Total 110 93 (85) 78 (84) 100
PEM Scheme – Protein Energy Malnutrition Scheme, targeting malnour-
ished pre-school children and pregnant and lactating women in the
Northern Cape Province of South Africa.
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Z-scores of ,22 moved into the acceptable Z-score
range, there was an overall improvement in the Z-scores in
25% of the sample. There was a significant difference for
the whole sample between the mean weight-for-age
Z-scores at enrolment and at the 8-month follow-up visit
ðt ¼ 4:8; P , 0:001Þ:
For children aged ,24 months there was a significant
difference in the mean weight-for-age Z-scores between
the first visit (mean 22.38, SD 1.27) and the last visit
(mean 21.93, SD 1.28) ðt ¼ 13:8; P , 0:001Þ: For children
aged .24 months no significant difference was found in
the mean weight-for-age Z-scores between the first visit
(mean 22.55, SD 1.27) and the last visit (mean 22.42, SD
0.97) ðt ¼ 0:59; P ¼ 0:4Þ:
No significant differences were found in the weight-for-
age Z-score difference between the first and last visits
(mean, SD) of children attending clinics where nutrition
advisors were based and where they were not based:
Diamond Fields (0.4, 1.3), Kalahari (0.4, 1.1), Lower
Orange (0.4, 1.1), Namaqualand (20.4, 1.1), North West
(0.3, 0.5) and Upper Karoo (0.4, 1.6).
Discussion
Implementation of the PEM Scheme
The PEM Scheme in the Northern Cape operated
essentially as a food-based programme, with budgets
based on food supplements purchased during the
previous financial year and without taking into account
the cost of nutrition-related interventions such as growth
monitoring, standardised case management, nutrition
promotion, training, monitoring and evaluation. This
probably limited staff in comprehensively managing
malnourished children and pregnant and lactating
mothers. Also notable was the absence of linkages of the
Scheme to sustainable initiatives such as community-
based income generation projects, which were not in
place.
The coverage rate of malnourished children was low
compared with that in successful programmes like the
Joint World Health Organization/United Nations Childrens
Fund Nutrition Support Programme in Tanzania and the
Tamil Nadu Integrated Nutrition Project in India, where
programme coverage was estimated to be 70 and 95%,
respectively7. Coverage of 50% of malnourished children
in the province is probably an overestimate of the true
coverage rate as it excluded children with growth faltering
who would have been eligible for inclusion. Coverage of
pregnant and lactating women was also low compared
with similar nutrition programmes involving pregnant
women7.
Lack of awareness concerning the inclusion of high-risk
pregnant and lactating women in the PEM Scheme by
about a third of the clinic staff probably contributed to the
low coverage of this group. Children .6 years old,
siblings of children on the PEM Scheme and the
unemployed were inappropriately targeted. The high
number of infants ,6 months that were targeted is in
conflict with the National Breast-feeding Policy5. The
reason for this may be due to the high number of low-
birth-weight babies enrolled, many of whom were
probably not breast-fed.
Table 3 Weight-for-age Z-scores at baseline for children enrolled in the PEM Scheme (values given as n (%))
Z-score*
Age Gender n ,22 22 to 21 21 to 0 0 to 1 1 to 2 .2
0–24 months Boys 110 75 (68) 23 (21) 7 (6) 3 (3) 2 (2) 0 (0)
Girls 144 88 (61) 37 (26) 12 (8) 5 (4) 2 (1) 0 (0)
24–72 months Boys 25 18 (72) 6 (24) 1 (4) 0 (0) 0 (0) 0 (0)
Girls 40 25 (63) 12 (30) 2 (5) 1 (2) 0 (0) 0 (0)
0–72 months Boys and girls 319 206 (65) 79 (24) 22 (7) 9 (3) 4 (1) 0 (0)
PEM Scheme – Protein Energy Malnutrition Scheme, targeting malnourished pre-school children and pregnant and lactating
women in the Northern Cape Province of South Africa.
* Standard deviations from the mean of reference values of the National Center for Health Statistics.
Table 4 Weight-for-age Z-scores at last visit for children enrolled in the PEM Scheme (values given as n (%))
Z-score*
Age Gender n ,22 22 to 21 21 to 0 0 to 1 1 to 2 .2
0–24 months Boys 81 43 (53) 20 (24) 7 (9) 7 (9) 2 (2.5) 2 (2.5)
Girls 115 55 (48) 42 (37) 13 (11) 3 (2) 1 (1) 1 (1)
24–72 months Boys 53 39 (74) 12 (22) 2 (4) 0 (0) 0 (0) 0 (0)
Girls 70 39 (56) 23 (33) 6 (8) 2 (3) 0 (0) 0 (0)
0–72 months Boys and girls 319 176 (55) 97 (30) 28 (9) 12 (4) 3 (1) 3 (1)
PEM Scheme – Protein Energy Malnutrition Scheme, targeting malnourished pre-school children and pregnant and lactating women in
the Northern Cape Province of South Africa.
* Standard deviations from the mean of reference values of the National Center for Health Statistics.
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There were fundamental aspects relating to implemen-
tation of the PEM Scheme where the respondents lacked
knowledge. These included application of the appropriate
enrolment and discharge criteria for pregnant and lactating
mothers; and assessment for illness, especially HIV (which
is on the increase and requires more vigilance), anaemia
and foetal alcohol syndrome. None of the respondents
counselled mothers on issues such as proper dietary
practices during pregnancy and lactation, complementary
feeding, feeding during illness, food purchasing and diets
to avoid diseases of lifestyle. Improved knowledge of
these aspects through training could result in a greater
impact of the PEM Scheme on the nutritional status of
mothers and children.
One of the problems that respondents identified
included supplements not reaching the right target groups.
This may have been related to concerns about dilution of
supplements within the household, which is a common
phenomenon in many supplementary feeding pro-
grammes. In take-home distribution programmes only
40–60% of the food was found to be consumed by the
target child, even when supplements were given to other
household members8,9. There also appeared to be no
difference in weight gain of children on a take-home
programme compared with those on a supervised one10.
Concerns about irregular supplies and clinic attendance
could certainly have reduced the nutritional impact of the
PEM Scheme, and these need to be addressed through
appropriate action.
Impact of the PEM Scheme
Only 10% of underweight children moved back into the
normal percentile range, which is in keeping with the
results of other studies but where no significant change
could be detected in the growth of the children because of
constraints in sample size11,12. These results contrast with
those for moderately wasted 6–24-month-old Guatemalan
children given moderate (Atole) and low (Fresco) energy
supplements. The 3-month recovery rates of the children
ranged from 29 to 52%, and children in the Atole group
consumed .10% of their recommended dietary intake
from the supplement. Based on their findings, the authors
of this study concluded that food supplementation could
have strong beneficial effects on the rehabilitation of
malnourished children13.
A limitation of our study was the lack of data on the
heights of children admitted to the PEM Scheme, as
stunting may have contributed to poor catch-up growth of
some of the children. However, food supplementation can
result in a reversal in the process of stunting provided
nutrition intervention takes place before 36 months of
age14. This supports supplementary feeding of children
,3 years of age, where the process of stunting could be
reversed. Supplementation of older children who have
become stunted is likely to lead to obesity, as has been
found in the Chilean Supplementary Feeding Programme.
Based on this, the criteria for supplementary feeding of
children .2 years in Chile are now being based on a
weight-for-height rather than a weight-for-age Z-score of
,22SD15. The results of our study also indicate that the
growth of children ,2 years old improved significantly
compared with children .2 years old, where little change
was noted, thereby further supporting dietary supplemen-
tation of younger children.
Numerous other factors may have limited the Scheme’s
impact on the growth of children and in effecting a
positive outcome in pregnant and lactating mothers. The
high low-birth-weight rate among children on the PEM
Scheme in this study is in keeping with other studies and
probably is a major contributor to the high prevalence of
malnutrition among children in the province. Low birth
weight has been noted to be a determinant in 20–40% of
children with chronic malnutrition in the first two years of
life16. Studies show that supplementation of pregnant
women can decrease perinatal mortality and the incidence
of low birth weight, particularly when the mother has low
weight-for-height, low prenatal weight and low calorie
intake8,17. Supplementation can also influence the growth
of offspring beyond the intrauterine period, as was shown
in a comparative study in East Java using a high-energy
and a low-energy supplement in two groups of pregnant
women. Compared with the low-energy supplement
group, children in the high-energy supplement group
were heavier at 2 years and taller at 5 years of age18. There
also is evidence that supplementation of lactating mothers
increases milk yield and therefore could positively
influence the duration of exclusive breast-feeding19.
Food supplementation of malnourished mothers and
children is probably necessary in the light of the recent
findings of the National Food Consumption survey, which
showed that 50% of households sampled experienced
hunger, 25% were at risk of hunger and 25% were food-
secure2. However, food supplementation of at-risk groups
is unlikely to have maximum benefit if it is not multi-focal
and part of a broader package of nutrition-related
interventions. These should include promotion and
support for breast-feeding, adequate complementary
feeding, growth monitoring and promotion, feeding
during illness, de-worming and micronutrient supplemen-
tation (with iron, iodine and vitamin A). These interven-
tions should be integrated into primary health care and
supported by community-based projects20.
In conclusion, on the basis of this evaluation, it is
recommended that the PEM Scheme focus on
supplementation of children ,3 years and pregnant and
lactating women within the broader health facility-based
programme. To ensure sustainability, more emphasis
needs to be given to establishing community-based
nutrition programmes that are linked to nutrition
interventions at clinics. Underpinning the programme
should be the initial and ongoing training of clinic staff and
a standardised monitoring system.
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